Abstract: This article analyzes a deliberative forum on nanotechnologies, organized in Portugal within the scope of the research project DEEPEN-Deepening Ethical Engagement and Participation in Emerging Nanotechnologies. This event included scientists, science communicators and members of the "lay public", and resulted in a position document which summarizes collective aspirations and concerns related to nano. Drawing upon our previous experience with focus groups on nanotechnologies-characterized by methodological innovations that aimed at suspending epistemological inequalities between participants-this paper delves into the performativity of the deliberative event, exploring some of the tensions and power/knowledge asymmetries generated by the forum. Recognizing that the design of participatory assemblages matters, we reflect on our role as facilitators and explore the difficulties in organizing exercises of upstream engagement with emerging technologies.
Introduction
This paper offers a reflection on a deliberative forum organized in Portugal within the scope of the EC-funded project DEEPEN (Deepening Ethical Engagement and Participation in Emerging Nanotechnologies) in 2009 at the Centre for Social Studies of the University of Coimbra. The development of nanotechnologies has been considered an opportunity to develop upstream forms of public participation which will ideally allow the public to engage with R&D processes while these take place [25, 32, 33] Upstream engagement has been proposed as an antidote to ad hoc forms of participation which increase the gap between science and society-what Callon, Lascoumes and Barthe [9] characterized as double delegation. According to them, double delegation refers to the process whereby citizens delegate, through electoral or administrative mechanisms, the authority to deal with political or administrative issues on elected officials and civil servants, and the authority to deal with scientific or technical issues on duly certified experts. In the case of GMOs, double delegation and the lack of public participation triggered a severe public backlash with considerable economic costs [28] . groups followed the call for the use of innovative forms of participative methodologies with nano [36] , and both the Portuguese and British teams transformed the classical model of focus groups through the inclusion of engaged approaches-Paulo Freire's Pedagogy of the Oppressed [21] and Augusto Boal's Theater of the Oppressed [5] -which contrasted with more traditional forms of deliberation exclusively focused on the rational argument.
However, the focus groups were merely consultative-they allowed us to identify the main social and ethical concerns with nano, which were understood, according to the British team, as underpinning five main cultural narratives: Be Careful What You Wish for; Pandora's Box; Messing with Nature; Kept in the Dark; The Rich Get Richer [13] .
However, and in order to reinforce the upstream dimension of this research project, a deliberative forum was organized to allow members of the lay public-along with scientists involved in nanotechnology research and science communicators-to formulate a set of recommendations which would ideally inform R&D processes.
The emergence of forms of public participation with science and technology (S&T)-including nanotechnologies-has generated some concerns and words of caution within science and technology studies and social sciences in general (see the "Public Participation, Upstream Engagement, and the Challenges of New and Emerging Sciences and Technologies" section for some critical remarks on "upstream engagement"). Hamlet and Cobb [24] , for instance, suggest that public deliberation on S&T may trigger "decision-making pathologies," including polarization cascades: "individuals holding the minority opinion in a group adopt the majority opinion for normatively undesirable reasons after deliberating." ( [24] , p. 631).
Social scientists and ethicists have recognized that aspects such as the style of moderation; group composition; the materials and environments participants are exposed to; epistemic, cultural, and social differences between participants; their stakes in the debate; and their willingness to participate strongly influence the outcome of public deliberation exercises [31] .
Devices of public engagement are performative, and statements, recommendations, and "lay ethics" in general are deeply entwined with the participatory context/format. Participatory devices, in that sense, are understood as mediators that can bring forward certain ways of thinking about technologies, resembling Foucault's technologies of the self [20] and indicating that ethics and technologies are profoundly entangled and should not be understood as separate dimensions [43] .
Through systematic comparisons with the previously organized focus groups, we explore how the context/format of the deliberative assemblage mattered, focusing specifically on the asymmetries between scientists/science communicators and members of the "lay public," reflecting on our role as facilitators, thus highlighting the performativity of the deliberative forum.
Following this introduction, the "Deliberation and Public Participation in Context" section of this paper introduces the reader to wider debates on deliberation and public participation. The "Public Participation, Upstream Engagement, and the Challenges of New and Emerging Sciences and Technologies" section traces the emergence and multiple facets of public participation on issues related to S&T over the past few decades, and delves into the challenges posed by nanotechnologies regarding current concerns with public engagement with science, exploring some of the virtues and pitfalls of upstream forms of participation. The "Deliberative Forum on Nanotechnologies" section presents empirical data stemming from the deliberative forum organized in Coimbra. It is centered on the organization, methodology, discussions, recommendations, and reactions linked to this event. The "Discussion" section explores the performativity of the deliberative forum, analyzing aspects related to the selection of participants, group composition, and the role of social scientists as facilitators.
Deliberation and Public Participation in Context
Deliberative exercises such as consensus conferences or citizen conferences, citizen juries, citizen panels, foresight exercises, scenario workshops and others [36, 37, 38] were innovative experiments with deliberative fora which became part of the repertoire of policy actors, and in particular of social democratic governments across Europe at the end of the last century. During the 1990s, those procedures were developed around controversial and potentially hazardous developments in scientific research, technology, and public policies [40] . These initiatives were usually launched in a top-down way by institutions associated with governments and/or parliaments or a range of State agencies. Some of these initiatives were institutionalized, thus becoming part of the normal workings of the State and of governance, as in Denmark [26] .
Dryzek defines deliberation as a social process where "deliberators are amenable to changing their judgments, preferences, and views during the course of their interactions, which involve persuasion rather than coercion, manipulation, or deception" ( [15] , p. 1). Deliberation is thus seen as an attempt to strengthen democracy, fostering a type of democratic control that "is substantive rather than symbolic, and engaged by competent citizens" ( [15] , p.1).
A frequent mistake is to identify deliberation with consensus building or, at least, with the desirability of consensus. In fact, the most common output of deliberation seems to be more of a workable agreement, or composition [9] , rather than consensus building, whereby composition participants agree on outcome, but not necessarily on reasons for the agreement.
The last two decades have witnessed a growing interest, within political theory, in deliberation and deliberative democracy. This trend was paralleled by a proliferation of experiments with deliberative spaces and fora both in liberal democracies of the Northern hemisphere and as a constitutive part of recent processes of (re)democratization in the South. Among political theorists, there was even talk of a deliberative turn [22] which has allegedly contributed to the reorientation of debate and research on democratic theory and practices.
Regarding sociotechnical issues, Fiorino identified three main arguments against the technocratic orientation which dictates that elites should be exclusively in charge of tackling risk problems: the substantive argument-"lay judgments about risk are as sound or more so than those of experts" ( [16] , p. 227); the normative argument-"a technocratic orientation is incompatible with democratic ideals" ( [16] ), p. 227); and the instrumental one-"effective lay participation in risk decisions makes them more legitimate and leads to better results" ( [16] , p. 228).
One of the main limitations of participatory procedures, often underlined by their critics, is the lack of effectiveness of these procedures to actually influence decision-making in a significant way. The lack of binding power of deliberations in most of these initiatives prevents or limits the empowerment of participants, understood as the capacity to have any degree of effective control over decisions [2] . As we will see in the following section, recently there has been a trend toward upstream forms of public engagement with science and technology, allowing citizens to interact with scientists, stakeholders, and policy makers, with a potential impact on the development of innovative applications such as nanotechnologies.
Public Participation, Upstream Engagement and the Challenges of New and Emerging Sciences and Technologies
A rough and provisional attempt at classifying participatory procedures in science and technology which rely on deliberation would yield three main types [36, 37, 38] : -Participatory technology assessment, including consensus conferences or citizen conferences, citizen juries and citizen panels, and other, ad hoc or institutionalized forms of deliberative fora; -Foresight exercises and scenario workshops. Although they are not always explicitly designed as deliberative, deliberation may be a central process in these exercises; -Participatory technology development and participatory policy design, including constructive technology assessment, initiatives aiming at the development of appropriate technologies or exercises in urban planning and design of public policies, including participatory planning and participatory budgeting.
These devices of public dialog and engagement with S&T differ in terms of context, scope and design, delivery, impact, and evaluation [ (39, p. 10-25) ]. Most of the initiatives found in Europe would fall within the class of consultative (versus binding) procedures. Decision-making is still the province of political officials, administration and experts, even if informed by citizen participation. Some of these initiatives were institutionalized, thus becoming, in some countries, part of the normal workings of the State and of governance [34] . They seem to have contributed, in some cases at least, to the production of more robust knowledge on controversial issues, namely on those with potential adverse effects on human populations and the environment, and they certainly were used by the promoting or sponsoring bodies to increase the legitimacy of public policies, especially where these were contested or likely to be contested. Some of the controversial issues associated with developments in the life and biomedical sciences and in emerging technologies, including nanotechnologies, seem to have found in deliberative fora spaces for informed and rational discussion under the conditions of axiological pluralism which are characteristic of contemporary societies [12, 27] .
New and emerging sciences and technologies (NESTs), such as nanotechnologies, synthetic biology, and geoengineering [3] , raise novel challenges to existing deliberative procedures as they are used to engage citizens in public debate. Unlike the procedures associated with participatory technology assessment, participants in debates over emerging sciences and technologies such as nanosciences and nanotechnologies are faced with knowledge and technologies in the making, which cannot be assessed on the basis of their actual consequences for society, environment, or health or for their effects on specific groups or collectives [6] . The framing of fora as debates on ethical issues is frequent, and their main contribution is to provide upstream assessments of possible future developments of research and of technologies.
According to Flynn et al., devices of upstream engagement with science and technology contrast with the traditional model of public understanding of science, turning citizens into active agents with the ability to influence R&D:
Upstream' deliberative engagement implies an active role for citizens throughout the entire process of scientific research and development. In this process, citizens are not merely passive recipients of an established body of expert knowledge which nullifies their contribution to decisions about the desirability or feasibility of a technology. ( [17] , p. 245).
However, and despite the apparent virtues of upstream engagement, the authors highlight three major limitations: the fact that the available information might be too complex/technical, thus undermining the ability of citizens to systematically assess the advantages and/or disadvantages of certain technologies; the difficulty to pinpoint who should be involved in engagement exercises, due to the difficulties in identifying who will most likely be affected by certain innovations (as we will see in "The Deliberative Forum on Nanotechnologies" section, this was an issue we came across while organizing the forum); although governments and stakeholders may foster the acceptance of an emerging technology, exercises of upstream engagement might result in the rejection or a limited/conditional approval of a specific innovation ( [17] ), p. 246).
Wilsdon et al. also suggest that "Upstream engagement is no panacea" ( [45] , p. 52). According to them, upstream engagement may allow the debate to move away from "models of prediction and control," bringing forward a "richer public discussion about the visions, ends and purposes of science" ( [45] , p. 34). However, the authors are critical of the metaphor of linearity, arguing that innovation does not take place in a linear fashion but rather relies on "networks of interaction between inventors, scientists, engineers, users and business people" ( [45] , p. 36).
The metaphor of linearity, when applied to "upstream engagement," is also questioned, as it assumes that it is possible to "add" public engagement at crucial stages of innovation processes. Instead, the authors suggest that the linear model should be abandoned, allowing exercises of upstream engagement to be disseminated throughout innovation processes, leading to stronger science/society couplings: The authors also develop important insights on deliberative devices, arguing that, in the case of nanotechnologies, exercises aimed toward consensus will not work due to the ambivalent characteristics of nanotechnologies-as Swierstra and Rip suggest, "Nanotechnology introduces new ambivalencies, and enhances existing ones." ( [41] , p. 16).
Therefore, and due to the challenging characteristics of nano, participatory devices also need to be adjusted, as ethics and technologies (including technologies of public participation) are coproduced. In that sense, the authors suggest that the classical Athenian Agora-often presented as the ideal model for deliberation, based on the strongest argument-should be replaced by the Arena, where particular group interests play a predominant role:
Not an agora where Rousseau's volonté generale takes form, but an arena where some win and others lose. In an arena consensus is never reached, although a workable compromise is sometimes achieved. Consensus-seeking models can at best provide temporary stabilisations.
As we will see in "The Deliberative Forum on Nanotechnologies" section, this insight is particularly well aligned with the Portuguese deliberative experiences with nano, where specific group interests inevitably triggered particular ethical and social concerns, both during the focus groups and the deliberative forum, requiring a workable compromise to reach a "closure." This also raises another issue, which has to do with the habilitation of participants-in fact, it would be utopian to believe that the perfect participative method would lead to the equal habilitation of citizens.
According to Blok and Lemmens, there are various factors that can hinder current attempts to carry out responsible research and innovation: epistemic (the complexity and unpredictability of innovations), moral and political (different worldviews and value systems), and power unbalances between stakeholders ( [4] , p. 31). The authors argue that:
Given the existing information asymmetries and investment imbalances (…) it is highly questionable whether the presupposed symmetry between moral agents and moral addressees is legitimized. ( [4] , p. 31) Despite these asymmetries, the perspectives of lay ethicists are preferred for two main reasons: lay reflections offer stronger and more detailed remarks on how specific technologies can influence everyday life; the inclusion of lay ethicists can increase public trust in science and technology, becoming a strong political reason for their participation [42] .
It has been recognized that exercises of public engagement with NESTs and nanotechnologies in particular often repeat the same stories, archetypal narratives, moral dilemmas, visions, and concerns [13, 41, 42] . This can raise some questions not only regarding the "novelty" of nanoethics but also concerning the agency of participants, as their ethical standpoints are determined by past structures/narratives. According to van der Burg, these narratives can inform decision making in more robust ways if lay ethicists reflect on specific questions, use diverse imaginative input, and argue for their standpoints [42] .
The narrative and archetypal dimensions of technologies, which can generate a wide range of visions of technological futures, both utopian and dystopian, supported the development of forms of "vision assessment," which have become central after 2009, when we organized the deliberative forum [23, 30] . Vision assessment is:
an interactive approach that consists of broad consultations with the expected users of the technology and compare them with the visions of the technology developers'. In these exercises, stakeholders are asked to debate standards and criteria of merit of the technology, to discuss problem definitions and possible solutions, to envision the contexts of use of the technology, and describe the "desirable final state". ( [30] , p. 46)
The deliberative forum that we organized in 2009 was one of the earliest experiences of upstream engagement with nanotechnologies, and the only initiative of the kind ever organized in Portugal. It was as an interesting event to explore how different social groups and stakeholders imagine sociotechnical and nanotechnological futures, allowing us to delve into the relationship between context/format and participatory dynamics. In fact, and supported by regular comparisons with the previously organized focus groups, we argue that the forum was a good illustration of the performativity of deliberative assemblages.
The Deliberative Forum on Nanotechnologies
The deliberative forum took place at the Centre for Social Studies of the University of Coimbra on March 7, 2009. Seventeen participants, with different backgrounds, gathered for the whole day. The group included participants of the focus groups previously organized within the DEEPEN project [11] , scientists involved in nanotechnology research, and members of organizations and associations, such as migrant and development associations, student associations, medical organizations, parents' associations, alternative medicine institutes, movements for free software and for the popularization of science.
Drawing upon previous work carried out within the project, five main matters of concern related to nanotechnologies and, more broadly, to emerging technologies were identified: (a) health and the environment; (b) control, regulation, and public policies; (c) justice, access, and (in)equality; (d) alternative strategies or futures within research (policies); and (e) the political economy of emerging technologies. For this deliberative forum, participants were asked to draw on issues of control, regulation, and public policies and on the political economy of nanotechnologies as entry points into the debate.
Starting Points
The deliberative forum started with a plenary session in the morning. A brief presentation of the DEEPEN project and the deliberative forum, including its organization, rules, and aims, was made by a member of the research team. A plenary session followed, where initially participants introduced themselves. Afterwards, the forum continued with the presentation of the two selected topics. This presentation was divided in four parts, featuring respectively two concerned citizens, who participated in the focus groups we carried out previously, as well as two researchers working in the field of nanotechnology, who offered their views as scientists on the topic of health. One of these scientists elaborated on the potential of nanotechnology to develop new cancer therapies:
Since cancer is a disease responsible for a quarter of the mortality rate in developed countries, it was precisely in the field of cancer that nanotechnology rapidly found its space of intervention.
These four presentations included a wide range of themes, which were taken up in two group sessions: Participants were then divided in two separate groups, with the aim of maintaining as much diversity as possible regarding the composition of each group. For each group, a facilitator and observers were assigned. These sessions had two parts: in the morning, participants were asked to draw a list of problems and concerns; after the lunch break, they were asked to discuss possible responses to the problems and concerns they had previously identified.
Group 1 was composed of a representative of an alternative medicine institute; a member of a local action group; two local representatives of a national migrant association; a science communicator; a nanoenactor from the University of Coimbra; the director of a patients' organization; a biology researcher; and a representative of a free software movement association. Members of group 2 included a science communicator; a representative of an African students association; a nanoenactor from the University of Coimbra; a member of a parents' association; a student; the director of the science museum of Coimbra; a Reiki practitioner/homeopath; and a representative of a local action group.
Both groups started by acknowledging the diversity of applications of nanotechnologies and their potential impacts, emphasizing the existence of a range of regulatory procedures and frameworks. The fields of health and medicine were singled out as exemplary instances of adequate modes of control and potentially positive applications, whereas industrial and military developments were regarded as more prone to secrecy and lack of control. The discussion touched upon environmental and health risks related to industrial applications of nanotechnologies such as clothing, construction, and agriculture. Those areas were considered as not being (yet) adequately and properly regulated and thus unlikely to respond in a decent way to uncertainties and emerging problems, such as new types of waste and associated forms of contamination and pollution. As the Science Communicator mentioned: "The problem of waste is a greater source of concern for me than manufacture itself."
The first group discussed risks associated with the increasing presence of nanotechnology applications in consumer products. Questions regarding who is entitled to regulate nanotechnologies or the tension between regulatory and accountability imperatives and market rationality led participants to express concerns with conflicts of interest likely to interfere with effective regulation, potentially triggering a lack of public trust in institutional regulatory mechanisms. A debate about the limits and unintended impacts of regulatory and accountability mechanisms based on prohibition opened up a discussion on the economic costs of regulation. As the director of the Science Museum suggested:
Since powerful economic interests are at stake, we are clearly facing a serious problem which requires regulation at the global scale.
The delocalization of industrial production to less regulated contexts, the increase in prices of consumer products, and the possibility of research and development going underground and unregulated were the main topics of that discussion. Concerns with possible obstacles to innovation associated with the economic costs of regulation were raised by a scientist, drawing on examples from pharmaceutical innovation and the reduction of the number of patents of new molecules.
The second group discussed how different areas of research and development could generate diverse problems, whereas the range of possible uses generates variations in the possibilities of control and regulation. A common position was that regulation must be exercised at different scales and for different sectors, but that there are limits to the possibilities of controlling complexity and unintended effects. Again, the unintended effects of restrictive regulation were mentioned, as well as the delocalization of research and development activities to where regulation is weaker. As a representative of a parents' association stated:
We want to control everything. I mean, we can't control everything! It is impossible, we must be aware of that, it is impossible! Impacts on human health were identified as twofold. Some (mainly regarded as positive) may be direct, as those related to new medical technologies, drugs, and systems of drug delivery. Others may be indirect, such as those associated with additives in food and in other consumer products or new forms of waste and contaminants. The tension between scientific innovation and the application of the precautionary principle [25] , as well as between the interests of citizens and the interests of markets, emerged as a topic in relation with regulation.
Both groups agreed on the crucial role of public participation in the regulation of R&D as well as of consumer products. As put by an environmental activist:
What concerns me is that regulation is differentiated; there are areas where there are more strict systems of regulation and there are others where there is simply no regulation whatsoever! The need to clarify what is meant by the public-citizens or consumers?-and what is meant by public participation in regulatory and accountability mechanisms led to a discussion on information and the construction of public opinion. How to make scientific research more transparent and available to the public? The central role of the media in the promotion of a more productive science-society dialog was also highlighted. After all, and as a member of a local action group said-"The scientist is a citizen, and as a citizen he will share with others his experience, his success and failures with research".
Scientists in both groups expressed their concerns about possible obstacles to science innovation due to false or misleading ideas. The suggestion that specific interest groups could be able to manipulate public opinion led to the discussion of who gains and who loses from nanotechnologies. The role of marketing and of pressure groups was emphasized.
Information and the insistence on the need to educate the public on the benefits and the real risks of nanotechnologies in order to avoid manipulation was a strong topic during the discussion of the second group. The need for multiple modes of disseminating information and promoting education was stressed, in order to effectively address publics of different ages, with different work experiences and different degrees of exposure to scientific and technological knowledge. Two possible ways of informing the public were identified-education and civic engagement. The question of language and the need for intelligibility in science communication was stressed as a condition for social dialog and for the empowerment of citizens.
The definition of research priorities led to a heated discussion within the first group. The main questions raised were the following: Who defines these priorities and what are the grounds for their legitimacy? The issues of military research and technology transfer from military research to possible civil applications, and the unequal distribution of benefits and risks across the NorthSouth divide and between rich and poor populations were mentioned but not explored in depth throughout the discussion.
Both groups elaborated a list of concerns and topics summarizing their discussions. While the first group listed a series of recommendations following their discussion, the second group prepared a formal document which was proposed as a basis for the position document coming out of the forum.
Concluding Discussions
At the end of the day, both groups gathered again. Each group elected one of its members to present a summary of their discussion, including preliminary recommendations. These were then open to general discussion, after which a preliminary draft of recommendations was collectively elaborated. Over the following week, this draft was open to contributions and amendments by participants. A final document with the agreed upon recommendations was then prepared. 
Recommendations
Emerging technologies are associated with two types of risks. Some of these are transversal, others are specific to different areas of intervention, such as health, food, agriculture, construction, and the military. Some of them are associated with positive aspects: Discovery, Knowledge, Better quality of life, Sustainable development (energy saving and reduction of consumption).
Taking into account the concerns and problems raised by the debate surrounding emerging nanotechnologies and their implications, the group of citizens suggested the following recommendations:
General Recommendations
To generate the necessary mechanisms for communication, disclosure of knowledge, interaction, flowing and sharing of experiences between the various scientific areas and civil society.
The involvement of non-specialists must be contemplated at the various steps of research, information, and regulation.
Investment should prioritize research which takes into account sustainable development. Information should be made available on the current state of research and a website should be created to allow the public to have access to updated progress and results stemming from European projects on nanotechnologies.
Information
Information should include the explanation of what nanotechnologies are, as well as their diversity, in order to avoid unnecessary public resistance to their development. Incentives should be put in place to allow the media to broaden their coverage of questions related to science, technology, and society; training and updating of information for journalists in this field should also be reinforced.
Education
As far as education is concerned, and in connection with information, public actions should be carried out for the promotion of science in schools, and the topic of nanotechnologies should be introduced to school curricula (both primary and secondary).
New tools must be developed for schools, opening the school to the community. Different strategies of education and citizenship must be mobilized. The organism in charge of this may be, at the national level, the program "Ciência Viva," as well as science centers and museums.
Regulation and Certification
The participation of civil society and regulatory measures must be present throughout all steps of nanosciences and nanotechnologies research, possibly through the involvement of laboratories and a reinforced European observatory of nanotechnologies, whose model could be replicated at the national level. There should be the possibility of applying to other domains the procedures of evaluation and regulation developed for the health field, always taking into account the diversity and specificity of nanotechnologies and their life cycle, for instance, applying to the military domain regulatory mechanisms used in other fields.
The certification of products and materials is advised, since people will tend to avoid products which are not certified. A procedure and an agency in charge of certification should be created, in connection with the regulatory processes, and must be developed by public agencies, acknowledging that different levels of risk in diverse areas imply different levels of certification.
The instruments and processes of regulation and certification could be articulated with networks of laboratories; observatories of emerging technologies and nanotechnologies should be created; existing ethics commissions should eventually be reformulated to include emerging issues and concerns; and existing and future platforms for debate on nano should always include civil society representatives.
Reactions
By the end of the day, some participants were asked to provide us with some feedback, reactions, and perspectives on the deliberative forum. The organization of the deliberative event was praised by a representative of a students' association, as it opened up the discussion to a wider community:
I think this [the deliberative forum] is a good initiative because it was not just for the scientific community. It was broadened to associations of migrants, students, etc., and that makes us believe that they are thinking about making nanotechnologies useful for society.
The initiative was also praised by the representative of a migrants' association-although some epistemological and experiential asymmetries existed, it was still considered a valuable learning experience:
I enjoyed being with people with such different experiences and knowledge, and I believe that even if we don't have the same level of knowledge on this specific issue of nanotechnologies, we all learned with each other about this theme, about some of the main concerns and issues.
The dynamic and interactive dimensions of the event were highlighted and were contrasted with less "symmetrical" forms of public participation. As put by an educator, who previously participated in the focus groups and also attended the deliberative forum:
These are processes that really invite us to act, because if they were more hierarchical processes, such as conferences, where citizens are in a more passive situation, maybe they wouldn't be so successful. These are participatory processes, where we -even if we don't know other participants -are able to share ideas and knowledge, and that is highly positive, these events are highly participatory.
One of the observers from the Centre for Social Studies also praised the initiative, but suggested that some topics, specific to nanotechnologies, were neglected, which may indicate that most of the discussion revolved around general topics that characterize NESTs, which, we have seen in the "Public Participation, Upstream Engagement and the Challenges of New and Emerging Sciences and Technologies" section, characterizes most of these exercises:
The procedure was interesting because it gave plenty of freedom to participants, but on the other hand perhaps it would have been useful to give more information on the specific discussion that is taking place regarding nanotechnologies, to generate more debate on some topics that were forgotten.
These reactions suggest that the forum was successful, allowing citizens with different backgrounds to share their reactions and perspectives on nanotechnologies, eventually leading to a position document which turned concerns and standpoints into written recommendations. However, the deliberative event contrasted with the focus groups. The role of the following section is to reflect on how the format of the forum (namely the inclusion of nanoenactors and science communications alongside "lay citizens") eventually enacted asymmetries and differences in habilitation, highlighting the performativity of participatory devices and the role played by context/format in the enactment of ethical and social concerns with nano. We also discuss the important role of facilitators in exercises of upstream engagement with NESTs and the difficulties in identifying stakeholders in emerging technologies.
Discussion
The Performativity of Participatory Assemblages: the Making of Concerned/Deliberative Citizens Our previous experience with focus groups raised the question of the performative character of participatory research procedures. It was through their participation in the focus groups and through the performances associated with them that a range of persons-who had little, if any, knowledge of nanotechnology and no previous articulation of concerns regarding these technologies-were constituted as concerned citizens, with a stake in the research, development, and uses of nanotechnologies [11] . The assemblage itself thus contributed to the performance of these concerned citizens, becoming a mediator that allowed the development of social and ethical concerns, a sort of technology of the self [20] . The question is relevant as well for the deliberative forum. How were participants performed by the forum as deliberative citizens and/or as stakeholders? We may approach this question by drawing on an extension and reworking of some tools developed within STS and, in particular, as part of literature on the construction of a particular type of institution, economic markets, and of a particular type of actor, the individualistic, calculative agent [10] .
This approach may be extended to deal with a range of institutions, spaces, and technopolitical assemblages. Participatory procedures and fora are approached, in this way, as forms of active engagement with the world, as a means of knowing and acting upon the world, a form of inquiry in the sense proposed by John Dewey [14] , involving some kind of experimentation. The shape taken by this inquiry, however, will vary depending on the specific configuration we are dealing with [10] . Any participatory procedure may be described as an agencement, assemblage, or arrangement, "a combination of heterogeneous elements that have been carefully adjusted to one another" ( [7] , p. 319). These assemblages or arrangements are "endowed with the capacity of acting in different ways depending on their configuration" ( [7] , p. 320). The actual workings and the results of this agency will depend on the specific configuration of participation. According to this view, participatory procedures are experiments in the sense that their outcome is contingent on a number of features including the design of the participatory event, the scope and breadth of participation, group composition, the identification of issues and objectives through the very process of deliberation, how the debate was moderated/facilitated, the actual implementation of decisions, and the capacity of citizens and their representatives to monitor and evaluate the process.
Forms of citizen engagement through participatory/deliberative procedures depend on the design and implementation of specific forms of framing both participation/deliberation and the deliberative/participatory citizen, a citizen habilitated [8] with specific skills and capacities. This habilitation depends on the appropriation of specific knowledge resources by citizens and/or by their representatives. Some of the most celebrated participatory/deliberative procedures found in Europe, such as consensus conferences, have developed specific forms of habilitating or educating the participatory citizen. In this case, the constitution of participants as deliberative citizens met with some obstacles, which could not be effectively overcome due to the format and composition of the forum. The encounter of scientists and science educators/communicators with other participants tended to reproduce some asymmetries in terms of the habilitation of participants, which made a difference in their capacity for sustained engagement, argument, and assertiveness. Scientists and science educators/communicators, despite their frequent claims of sharing, as citizens, the concerns of other participants, took up, most of the time, the role of spokespersons for science, often drawing in an explicit way on their authority as experts or as knowledgeable, informed insiders to the world of scientific research. Most of the exchanges, in both plenary sessions and groups, were marked by this asymmetry between those who were in and those who were out of the worlds of science. As we mentioned in the "Public Participation, Upstream Engagement and the Challenges of New and Emerging Sciences and Technologies" section, this is one of the limitations of upstream engagement exercises, but it would be utopian to believe that the perfect participatory exercise would suspend power/knowledge [19] hierarchies between participants. In fact, these differences allowed the forum to be enriched by a variety of opinions and standpoints, thus fulfilling the rationale for the deliberative exercise-the diversity of participants did not result necessarily in a "negative asymmetry" but permitted a more comprehensive assessment of the potential everyday life implications of nanotechnologies [42] , one of the virtues of lay ethics.
Nevertheless, there were moments where a recognizable interactive deliberative dynamics emerged, namely during the final plenary session, when recommendations were discussed and vigorously argued, and where all participants made contributions and argued for or against proposals. However, we have to agree with Swierstra and Rip [41] when they suggest that the metaphor of the Arena is suitable to describe devices of public engagement with NESTs and technologies in general. In fact, citizens acted and argued as members of situated collectivesscientists, members of environmental groups and of various organizations-and their interventions and utterances were aligned with particular interests and strategies. In that sense, the deliberative forum, as a mediator, interpellated [1] participants in such a way that they responded by drawing on their positionality in order to enact specific recommendations and nanoethics, ultimately reflecting their group identities and aspirations.
Once again, we believe it is fruitful to establish some comparisons with the previously organized focus groups. The focus groups were designed to include only actors who had no commitment, professional, or academic, to nanotechnologies, but who would be able to constitute themselves through participation in collective discussion as citizens concerned with the implications of nanotechnologies. The absence of spokespersons for science allowed participants to engage in a free and creative debate which enabled them to identify concerns and to suggest possible ways of addressing these concerns. Although participants were required to present some kind of performance which would express their concerns and their views of the way ahead, there was no commitment to elaborating and endorsing a common set of recommendations.
The deliberative forum was explicitly designed, in contrast to the focus groups, as a space where scientists and non-scientists could meet and engage in exchanges over the implications of nanotechnologies, and also as a procedure aimed at producing a set of recommendations. Those who had the highest stakes in this exercise, as one observer noticed, were the scientists and science educators/communicators. They were the only participants who were actively engaged with nanotechnologies and who had stakes, in the short term, in the promotion and public support of these technologies. Scientists were encouraged to take up the role of science popularizers and educators, and many of them have acquired skills for public engagement which they effectively put to use whenever they have to engage with different kinds of publics. For most of the other participants, even for those who were most outspoken about their concerns, the implications of nanotechnologies did not appear with the same urgency, and their capacity to act on them was (rightly) perceived to be limited. Nevertheless, both scientists and non-scientists praised the deliberative event and were eager to share their perspectives on the topic, and the fact that representatives of various organizations and associations were present turned the position document into an interesting set of recommendations on nanotechnologies and NESTs in general, reflecting a wide range of social and ethical concerns on the topic.
Selection of Participants and Group Composition: Who Counts as a Stakeholder or Affected Person/Group?
One of the key questions we faced was how to select participants to attend the deliberative forum. This is a common problem regarding the organization of public engagement exercises. As Flynn et al. point out, in undertaking public engagement, a major question arises about whom to engage-the whole population or representative samples, or purposive samples of those most likely to be directly affected? ([17] , p. 246)
As we have seen in the "Public Participation, Upstream Engagement and the Challenges of New and Emerging Sciences and Technologies" section, the selection of participants in exercises related to NESTs is, in fact, a complex and difficult operation. There are two key problems here. The first is to define what it means to be affected by NESTs when most of the effects of the latter are located in the future and are likely to be themselves influenced by choices those potentially affected are, at least theoretically, in a position to influence. One of the key aspects of this complexity is how to identify, among all citizens considered as potential participants, those who will eventually be affected by the technologies under discussion. When it comes to new and emerging technologies, as is the case of nanotechnologies, everyone may be regarded as potentially affected.
Established approaches to the constitution of affected groups associate them with the emergence of a collective response to a situation of crisis, and with the ways in which that situation of crisis unfolds [9, 29] . The move from individual to collective action thus implies, paraphrasing Wright Mills' famous dictum, turning personal troubles into public concerns [35] . These tend to emerge where public controversies unfold, with different positions at stake. In the case of new and emerging technologies, a layer of complexity is added: the implications of the developments, applications, and uses of these technologies are, for the most part, not yet out there, meaning that debates are organized around potential future implications and not around already constituted public matters of concern, which also means that public engagement exercises with NESTs usually reproduce the same archetypal narratives, as mentioned in the "Public Participation, Upstream Engagement and the Challenges of New and Emerging Sciences and Technologies" section.
Under these conditions, our option was to select potential carriers of concerns which were likely to be broadly shared by common citizens. As a result, on the one side, we identified engaged citizens associated with groups, organizations, and movements which are already constituted, are endowed with some stability and continuity, and are active on a range of public concerns, from environmental issues to human rights. In addition, we tried to make a distinction between those who already had some intervention in, or interference with, the discussions associated with new and emerging technologies (not necessarily nanotechnologies), namely those groups engaged in social activism, environmental protection, health-related rights, as well as movements of popularization of science, groups working with alternative views of knowledges, therapeutic and body-oriented practices, for instance. Two scientists working in nanotechnology were invited as well.
The selection of participants for this type of event is strictly dependent on the availability of those who are potentially selectable, adding some contingency to the selection process. Although we may have a broad, diverse, and representative list of selected participants, we always depend on their interest/willingness to participate, and their personal views of usefulness and convenience to be part of such an exercise.
The content and outcomes of this type of exercise are always influenced by the selection constraints and the final composition of the group. In contrast with our focus groups experience, in the deliberative forum lay citizens, nanoenactors and science communicators all shared the same space of discussion. Although lay participants were selected as spokespersons for (potentially) affected groups, only scientists and science communicators could really be described as stakeholders, being in fact the only ones who had an identifiable stake in the exercise and in its short-term effects, which, as previously indicated, also reinforced asymmetries between participants.
The Role of Social Scientists and/as Facilitators
We did not hire professional facilitators to conduct the deliberative event. The leader of the Portuguese DEEPEN team, a Full Professor in Sociology with a vast experience in the organization of public participation exercises in the fields of science, technology, and health, served as the main facilitator. Another member of the research team, at the time with more than a decade of experience in public engagement with science, facilitated one of the group sessions. Some of the intended roles of the facilitators included moderating the discussion; ensuring that all participants expressed their views on the topic and that no one monopolized the debate; making sure that the discussion was focused on the agreed topics; writing down relevant ideas/topics that were mentioned; keeping up with the schedule (as each group should have an early draft with their recommendations ready to be discussed during the final plenary session).
The facilitation of both the plenary sessions and the groups proved to be a complex task. Throughout the whole forum, in both plenary and group sessions, the balance between allowing discussion to flow freely and trying to redirect voice away from scientists and science educators/communicators to other participants met with the locking in to some topics and directions of discussion, usually in the wake of interventions by scientists. At some moments, the very flow of discussion led to situations which made the facilitator's task even more difficult. Both facilitators (sociologists and members of the research team) were drawn into the discussion by other participants to provide information or even counter-arguments to statements by scientists and science educators/communicators. This was the case in particular for topics which allowed to bring into the discussion even those participants who were less disposed to engage with topics requiring some familiarity with scientific and technological vocabulary and practices. In some cases, yielding in to these interventions was not an option, and, interestingly, facilitators qua social scientists appeared in a role akin to that of counter-experts, bringing into the discussion information and qualifications of statements made by scientists and science educators/communicators. This raises the intriguing possibility that this recruitment of facilitators into the discussion may be one way of bringing the agonistic dynamics associated with public controversies-and which was familiar to most of the participants as members of civil society organizations or activists-into the procedure, working as a device to support deliberative and interactive dynamics in cases of power/knowledge asymmetries.
Conclusion
Despite the previously mentioned limitations, the deliberative forum was successful. Citizens with various moral, cultural, and social standpoints, and different levels of expertise, participated in a deliberative arena where various visions of nanotechnological futures were debated, and attempts were made to regulate and control those technological futures through a set of recommendations. The position document was a reflection of how participants were interpellated by nano, articulating their concerns through statements that touched upon various fields, such as information, education, regulation, and certification.
As Wilsdon et al. argued [45] , upstream engagement is no panacea, and since innovation does not happen in a linear fashion, these deliberative events should be interpreted as opportunities for the involvement of all stakeholders in an ongoing discussion of technological futures. Therefore, the deliberative event should not be assessed on the basis of its binding capacity, resulting in a series of statements that would acquire a quasi-legislative status, obliging nanoenactors to follow certain recommendations. Instead, it should be interpreted as part of an archipelago of deliberative experiments that move public participation away from the old deficit model of science/society couplings and toward novel and innovative forms of engagement.
One can obviously question whether these public engagement exercises are taken seriously by nanoenactors. As Viseu wrote, Science policy and funding guidelines have come to include calls for integration of the social sciences and humanities in technoscientific research and development projects to maximize societal benefits while minimizing negative impacts and public controversy.
( [44] , p. 15)
However, during her 3-year experience at the Cornell NanoScale Facility as the in-house social scientist, she felt marginalized, and the asymmetries she systematically experienced illustrate how "integration work" is particularly tricky.
In 2017, the first author of this paper was invited to participate in a round-table at the International Iberian Nanotechnology Laboratory (INL), a Portuguese-Spanish initiative located in Braga, Portugal, and inaugurated in 2009 (some months after the deliberative event took place). This event, organized by the "Knowledge, Science and Technology" group of the Portuguese Sociological Association, included two social scientists and two nanoenactors from the INL.
Each panel speaker delivered a short 5-min presentation and then there was a discussion between all speakers and the audience. The nanoenactors highlighted the "positive" impacts of nanotechnologies, such as nanotherapies for cancer, nanosensors to measure pollution levels, and various other applications, suggesting that there were no significant risks that should be taken into account. Once again, scientists acted like science communicators, presenting an optimistic picture of nanotechnologies, engaging in a sort of technological utopianism that was obviously challenged by social scientists, who fiercely-but unsuccessfully-attempted to remind them that the days of the "deficit model" were over. Moreover, and although various science outreach activities-namely with schools-are often organized by the INL, due to the 2008 financial crisis-that took a severe toll on Iberian economies-there were no funds for the construction of a building dedicated to Science Communication/Public participation, and no exercises of upstream engagement have been systematically organized [18] .
This detour serves to highlight that the deliberative forum is, so far, the only deliberative exercise ever organized in Portugal on nanotechnologies. Although the encounter between nanoscientists, lay members of the public, and social scientists was marked by asymmetries that inevitably reflect different visions of nano and technologies in general, the exercise was successful. Once again, some comparisons with the focus groups can underline how the design of participatory devices matters.
The combination of the focus groups model with performance activities allowed participants to bring their concerns and elaborate them in their own terms and in a collaborative way, drawing on their own experiences and skills and building scenarios which, even if informed by access to scientific materials, are less constrained by the definitions of what scientists and, more generally, nanoenactors view as the issues. Secondly, as was apparent during the deliberative event, the definitions provided by scientists strongly influenced the direction of the debate. They had a stake in the promotion of a basically positive outlook on nanotechnologies, emphasizing their benefits and circumscribing possible threats and uncertainties to those that could be managed as risks through regulatory frameworks which would not interfere with the need to promote and allow the development of research and development.
